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PREFACE

The remearch reported here is part of Rand's R&D and Acquisition

Studies Program, supported by tJSAF Project RAND. Previous research

done at Rarn has dealt with stu.les of particular development programs,

institutional aspects of Air Force acquisition decisiormaking, and

improvements in system acquisition policy wieh respect to major weapon

systems.

This case study of the development of one type of precislon-guided

munition examines the managerial and decisionmaking aspects of a spe-

cific developnaent project, the interaction between advances in tech-

nology and user requirements, and the relationship between the government

and private industry. It is the author's contention that these aspects

are too often left unaddressed or, if considered, treated superficially

(e.g., "a good project needs a good manager," or "cooperation is neces-

sary"). MIre Rpecific inigbgr- Mey be g-Incd by a JeLalld case study.

This report uses only unclassified data, although in some cases the

sources f:hentselves are classified. This study should be useful to Air

Force and other agencies engaged in R&D and acquisition decisions, par-

ticularly the offices of the DCS/Research and Development and DCS/Systems

and Logistics in Hq USAF, the Air Force Systems Command, and the Direc-

tor of Defense Research and Engineering.

Fro example, R. 1.. Perry, .5yserm Development Strategies: A Corn-

parative Study of Doctrine, Technology, and Organization in the USAF
Ballistic and Cruise Missile Programs, 1950-1960, RM-48%3-PR, August
1966 (FOlIO); and R. %. Perry, A Pro itype Strategy for Aircraft De-
velopinent, RM-5597-PR, July 1972.

tSee, for example, B. H. Klein, W. H. Meckling, and E. C. Mesthene,
Military Reeparch and Development Policies, R-333, December 19A8, and,
more recently, see W. D. Putnam, The Evolution of Air Force System Ac-
quiaition Management, R-868-PR, August 1972.

*See A. J. Harman and S. Henrichsen, A Methodology for Cost Factor

Cýomparison and Prediction, RII-6269-ARPA, August 1970; and R. L. Ferry,

G. K. Smith, A. J. Harman, and S. Henrichsen, System Acquisition Strat-
eqies, R-733-PR/ARPA, June 1971.
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SUNIARY

The introduction of air-to-ground precision-guided munitions (PGM)

into the USAF munitions inventory has already produced an extensive

literature on the characteristics and potential of this new fami'y of

weapons. This report Is a case study that examines the devcelopment and

acquisition of an important example of this new weaponry--the laser-

guided bomb (LCB), a first-generation PCM. Th• study begins with the

initial Army research into laser guidance in 1962 and ends with the

Operational Test and Evaluation of the Air Force LCB system in South-

east Asia in 1968. The report is primarily focused on the laser seeker

unit itself; other components of the LGB system, (such as the designator)

and other PGOs (such as the electro-optical guideJ bomb) are discussed

only as they relate to the LGB development. The main conce'n of the

report is Air Force R&D managemetiL and zLraLugis•. LIitz, fI 1vLud not I

nterpreted as downgrading the roles and efforts of the various private

firms that contributed to the de ,elopment of the LOB.

Although the Air Force made limited use of radio-guided bombe dur-

ing the Second World War and the Korea,, conflict (e.g., Azon, Razon,

and Tarzon), the report begins with the laser work of the IT.S. Army

Missile Command (MiCom) at the Redstone Arsenal. Members of the MiCom

research staff found that a target could be "designated" (that is,

marked) by a pulsed laser beam and a guidance system could be designed

to home in on the reflected laser light. By the early part of 1965,

MiCom had developed the conceptual basis and contracted for a portion

of the hardware of what was to become the laser gaidance 3Vstem. When

the Army deemphasized the laser program, members of the MiCom staff

shared their findIngs with the Air Force's Deputy for Limited War in

the Aeronautical Systems Division (ASD). Personnel In the Limited War

office at ASD then requested that MiCom hold a tri-service laser meet-

ing in April at the Martin-Marietta facility in Orlando, Florida.

At approximately the sane time (1964-1965), the Air Force R&D com-

munity was Increasingly turning Its attention to the short-term transla-

tion of tecL. ology into new or Improved weapons systemsi. 1Vis emphasis
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was manifested by the dedication of a contingency iund--P-roject 1559--

for low-cost, ihort-time-horizon developments and by the formation of

ASD's Detachment 5 at Eglin AFB; Detachment 5's charter snecified that it

was t' provide "tz!ident technical assistance and ... to improve the Sys-

tem Command's response to immediate tactical operational needs." Detach-

ment 5 staff had already given some preliminary consideration to the

possibility of laser guidance for free-fall munitions, and MiCom's tri-

service Orlando briefing reinforced in their minds the possibility of

such a system. Detachment 5 personnLl indicated their interest in a

laser-guided bomb prototype and received proposals from the Autonetics

Division of North American Aviation (NA-A) and from Texas Instruments

(TI). The bids were based on the companies' prior work with the Army;

in May 1965, Detachment 5 forwarded both proposals to ASD for funding

within Project 1559. That November, Autonetics nigned a contract for

$442,000 to del!,,er five guided test bombs; Texas Instruments von-

tracted to build nine guided test bombs for $264,000. Both prototyp"s

employed the M-117 (500-1b) bomb.

The primary ditference between tie two prototypes was their respec-

tive guidance mechanism: the Autonetics guidance kit featured a spring

platfor" stabilized seeker head, proportional guidance, and canard con-

trol fins; the Texas Instruments version had an aerodynamically stabll---

ized seeker head, "bang-bang" guidance, and tail control fins. The

former was considered a logical extension of the extant technology; al-

though the latter was a higher risk model, it was clearly lower cost.

RAthor than dectde between the two on the basis of paper proposals, the

Air Force chose to fund parallel developments, with a prototype competi-

tion between the two models. A series of feasibility tests of the two

models was conducted between July 1967 and January 1968. Although both

versions achieved significant CEP improvements over unguided bombs, test

personnel recommended that the I model should be put into production

as soon as possible whereas the NA-A version required additional

development.

Upon receiving notification of the teet results, the Air Force re-

programmed $500,000 for a follow-on, engineering prototype contract with

Texas Instruments in January 1967. However, it soon became apparent that
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a half million dollars was not enough money to purchase the desired

number of kits. In March a Southeast A-ia Operational Requirement

arrived at Hq USAF requesting an LGB system for deployment in the SEA

theater. Prompted by this request, in May 1968 the Air Force signed

a contract with TI for 5C seeker kits at a cost of $1.35 million; the

additional $850,000 was also reprogrammed. At the Air Staff's request,

some of the kits were to be tested on the MY-94 (2000--Ib) munition.

On 20 July 1967, the laser-guidec. bomb project was designated

Project Paveway and a project office wrs set up within the Aeronautical

Systems Division. On 21 S'ptember, a Requirements Action Directive

for the LGB was issued that listed the desired characteristics: CEP

no greater than 25 ft; guidance reliability at least 80 percent; de-

livery from either a dive mode or a level ran: and operatioral deploy-

ment no later than June 1968. On 15 January 1968, the Air Force issued

Development Directive 69 approving a production program of $4.7 million

for 293 LCE seekqr kits !" n 198

The testing of the engineering prototype begun in November 1967 at

Eglin AFB was trans erred to Southeast Aaia in May 1968 for theater eval-

uation. Replac-ment of the tail guidance fins with front canard control

fins was a major design change in the TI model during these tests. Also,

the MIK-S4 was first tested during this series. The result of the evalu-

ation of t;:e system was so positive that the Air Force ordered an addi-

tional 1000 aeeker kits. Used initialy for suppression of antiaircraft
activity and Interdiction, the LGB (and larer, the eiectro-upLical guldud

borb) came to the public's attention when President Nixon authorized re-

sumption of the bombing of North Vietnam in 1972. Labelled " smart bombs,"

they provided the Air Force with much more accurate bombing capabilities

combined with a less vulnerable attack profile.

This study chronicles the development of a single munition. One

should not generalize from such a small sample. It is possible, however,

to highlight the main factors that made the LGB a successful development

and, in conjunction with other R&D case studies, use this empirical

evidence to provide a better understanding of the general R&D processes.

_n addition, the procedures used in the LGB development might prove to

be dlrectiy applicable to the development of future generations of PG'Ms.
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The research suggests that there were at least six features of the

development that contributed to its success:

0 Competitive prototype development

3 Early and repeated testing of system hardware

* Technology/requirements interaction

* Incremental development

* Delegation of development decisions

* Availability of contingency development funds.

It should be emphasized t' 3t these features are highly interrelated and

mutually reinforcing; with the partia' exception of the last item, they

can be viewed as a development policy package.

Conipetitiot, Zrototupp Dovelopment allowed the Air Force to compare

the prototype performance of twu relatively different systems and to

judge if the genera. concept were viable and, if so, which prototype

performed better. More specifically, it compareO the high-costimedium-

risk NA-A design with the low-coat/high-risk TI design, thus providing

a hedge again ie unzertainty that usually characterizes the develop-

ment process. Early and Repeated Testing of the Si.tvm Hardware not

only provided data for a relatively rapid, iterative design process

(i.e., design modifications based upon test results), but also provided

reliable evidence upon which decisionmakers could base subsequent re-

quirements and production decisions. The TechnoZogy/Requirements r'ztcr-

actton refers to delaying rigid design and operational specifications

until tests have provided data on which specifications can be realisti-

cally based. Under such a procedure, the technology is allowed to de-

fine the performance parameters, thus assuring the convergence of the

extant technology and desired operational requirements at an acceptable

cost.

In I,..remenital Development there are a number of discrete develop-

ment phases, such as advanced and engineering development, which are

linked by decision nodes. The LGr development had at least three such

choice nodes: the original decision to fund the feasibility prototypes;

the decision to continue the development with the engineering prototype;
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and the actual production delsiun. A second feature of inoremental

development is the Import.ince of demonstrating a system's fcasibility

before addressing the rellabiliry and maintainability features of the

system. Tn this case, the Air Force did not complete worldwide quallfl-

cation tests on the LGB system until after the system was deployed in

SEA. ';w:Ication of itevelcpmt't T'caoi is during the LCB development

was particularly noticeable; signcificant program decisions were made b..

the people, relatively low in the R&D chain of commnarnd, who possessed

the pertinent information. This was partially due to working with a

contract that lacked detailed specifications during the early stages of

the development- Finally, the availability of "•ii$c', .eiormn!

Fupzds provided money to begin the project within a reasonably short

period of time; had the feasibility prototypes contracts gone through

the normal budgetary channels, additional time would have been required.

If one were to characterize the development of the LGB in a single

word, that wurd would be "flexibility." The six features of the deielop-

ment identified above served interactively to present multiple design

and managerial alternatives to the various decisionmakers. The avail-

ability of two competing prototype models, the lack -f strict design

specifications or operational requirements until testing had determined

what specifications and performance parameters were feasible, the ability

of the project managers to make significant design alternatives without

contract modification, and the incremental manner In which the develop-

ment progressed all contributed to this flexibility.
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T. rNTrIDUCTION

The introduction of air-to-ground precision-guided munitions (PGQ)

into the USAF munitions Inve-tory has produced an extensive literature

on the uses and implications of this new family of weapons; there seems

little doubt that PQ4 permit previously unachievable ground attack

capabilities for tactical aircraft. A computer simulation by Texas

Instruments estimated that close to 21,000 unguided, uanually-released

2000-lb bombs were needed to destroy 100 representative targets, com-

pared with 4000 computer-released bombs or 100 larer-guided bombs.t

Computer-released, unguided bombs improved target kill capability over

unguided ordnance with manual release by a factor of 5 whereas the addl-

tion of a laser guidance uvit improved target kill by a factor of 200.

These effectiveness calculations were borne out by the performance of

?Q~s in Southeast Asia and, later, in the Middle East. Given these
gni~udoin J- ...cof. in ycflt-, nrgiv that- ".. 9 vA.t-. .

reduce both the number of bombs and sorties necessary to destroy a tar-

get, a reduction that would obviously have significant implications for

the Ur Force in terms of sorties, logistics, and overall costs. Most

of the "Q¶ literature and discussion concerns their present and potential

characteristics, employment, and implications. This report examines the

development and acquisition of one example of new weaponry.

For a compendium of such papers, see Gregory A. Carter, Comr,11er,
Swnrinar' on the Implications of Precision-Guided Munitions: Vol. Ii.
Proceedings (U), The Rand Corporation, R-]248-ARPA, April 1973 (Secret).

tUnited States Air Force, Paveway Laser-Guided Munitions, Texas
Instruments, Inc., January 1972, p. 15.

*United States Air Force, Paveway Laser-Guided Munitions, Texab
Instruments, Inc. (undated, approxisateiy late 1972), p. 16. The
figures for laser-guided bomb Oactor improvements are supported by un-

published land calculations; the Rand figures are for hard targets.
See "U.S. Guided Bombs Alter "'iet Ait War," and Herbert J. Cole-

man, "Israeli Air Force Decisive in War," Aviation Week and Svace Tech-
nologj, 22 May 1972, pp. 16.17, and 3 December 1973, p. 21, respectively.
Also see John 1. Finney, "Guided Bombs Expected to Revolutionize War-
fare," The New York Timea, 18 March 1974, p. 1.
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More sp-cifically, this report describes the developmental his-

tory of a first-generation air-to-ground POM, the laser-guided bomb

(LGB) Development of the laser guidance kit for the M-117 (and,

later, the NK-84) bomb will be described. The laser guidance kit is

just one !-!ponent of the laser-guided bomb system; other components--

including the delivery aircraft, the laser designator, and the fuzing

mechanism--will be addressed only as they relate to the development of

the seeker kit.

Inevitably PGNs will have higher unit costs than the unguided

c'-anance they succeed. In addition, substantial research on new PGM

developments and nurchases are foreseen In a period of stringent

defense budgets, aircraft, avionics, and munitions will be competing

or the same scarce dolle ts. An analytical case study of this kind

is worthwhile because of the importance of keeping PGN acquisition

costs low while, :izultaneo:,ly, encoura:ing major advances in desirn;

if PGM development and procurement costs per unit are too high, t'v

potential of the new techniuloKy may be realized Incompletely, too

slowly, or only as a result of extremely difficult choices between ex-

pensive delivery systems and expensive munitions.

One way to ameliorate this dilie in to attempt to understand

the development strategies that might make the development of the PGHs

more efficient in terms of money and time. in more general terms, the

budgetary difficulties can be eased by employing development strategies

that 4 4-'~- " --- ' U-i' oJ d-Cr J--1--- O I n , w

has examined aircraft, missile, and major subsystem case histories and

Additional research and purchases are emphasized in the military
budget for FY 1975. See Dr. Malcolm Currie, The Department of Defense
Pho g rcon of R~earzc, Developmnent, Test, and Evaluation, YT 1975, U.S.
Senate, Committee on Armed Services, 93rd Congress, 2nd Sess.on, 26-27
February 1974 (Washington, D.C.: Government Printing Office, 1974),
pp. 4:51-52.

tSecond-generation development of LGBs is already underway. See

Clarence A. Robinson, Jr., "Air Force to Press Development of Laser
Guidance for Maverick," and "Navy Backs Now Laser Seeker,' Aviation
Week and Space TechnoZogy, 5 November 1973, p. 56, and 10 December
1973, pp. 44-51, respectively.



-3-

has suggested suitable development strategies. Do these earlier find-

ings apply to PQM acquisition? The present report makes a start at

answering this question and, using the LGB development as an illustra-

tive cxample, suggests that the answer is positive.

THE CASE HISTORY APPROACH

A general understanding of the development process and identifiesa-

tion of preferred development strategies should be based, in part, on

detailed case histories. Ideally, the analyst would have a large and

variegated number of case histories illustrating several different de-

velopment strategies for e.:-a of a range of different systems developed.

But, in practice, he has to rely upon a limited number of case histories

because few have been prepared from the point of view of che comparative

analysis of development strategies and management procedures.t More-

over, each development is, in a real sense, a unique event; this is true

even of two competing developments aimed at fulfilling the same general

statement of desired operational characteristics.

Good case histories are an essential part of any serious and sys-

tematic attempt to understand and improve the R&D and acquisition pro-

cess. They force analysis to remain close to reality and serve an

important heuristic function by illuminating issues and suggesting con-

clusions; however, due to their inherent limitations, individual case

studies cannot provide conclusive answers. This report is an addition

to thp camp study literature.

To the author's knowledge, this is the first analytic case history

of a PGM development. I have uncovered relatively little literature
*I

For an overview of the cases Rand has recently investigat'd, see
Robert Perry, Giles K. Smith, Alvin J. Harman, and Susan Henrichsen,
Systprs Acquisition Strategies, The Rand Corporation, R-733-PR/ARPA,
June 1971, Also see, Thomas A. Marschak, The Ro•e of Project Hiqtori.es
in the .?tudy of R&D, The Rand Corporation, P-2850, January 1964. The
Marschak study is also found in Thomas Marschak, Thomas K. Glennan, Jr.,
and Robert Summers, Strategies for'r JM): Studivin in thc, Mi•o,",'r,rn;'?-s
of Devel oment (New York: Sprinper-Verlag, 1967).

tTh. two best examples of comparative weapons acquisitions studies

are M. J. Peck and F. M. Scherer, The W.7rp. !n:: A,'11t7 ! .-7 .P ."'?. ,-,"w-: AIP
'oon,,'ic l'zll!iai• (Boston: Harvard Business School, 196?). and Mars(hak,

Glennan, and Summers, )T..
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that directly addresses the issues of the developmental strategies and

managerial procedures that characterized the development and acquisition

of the laser-guided bomb. Therefore, the primary source of information

for this report has been a series of personal interviews with the per-

sonnel who participated in the project throughout its history; their

affiliatiors are listed in the Acknowledgments. These interviews have

been sabstantiated wherever possible with data extracted from test

documents published by the participating manufacturers and various

organizations vithin the United States Air Force, especially the Arms- I
ment Development and Test Center, Eglin Air Force Base, Florida. A

bibliography appends this report; a record of interviews is on file at

The Rand Corporation.

SCOPE Of STUDY

Azon and Razon were developed by the United States during World

War II. A limited number of Azons, a 500-lb guided bomb, was used with

some success in the Mesditerranean and China-3urma-ITdia Theaters.

Razon and the 12,000-Lb Tarzon had limited depioywent with mixed re-

sults during the Korean conflict.t These wer2 the early guided-bomb

developmenAts, but this study focuses almost exclusively upon the de-

velopment of the LGB in the mid-1960s. Although there are references

to the later developments of the electro-optical and the infrarid guided

bombs, this report does not directly address those programs, nor does

it examine the op7rational use of the laser-guided bomb as it was de-

ployed in the Southeast Asia theater. The time frame bounding this

See Hugh H. Spencer, "Azon and Razon," Guided Missi.es and Tech-
niques, National DIfense Research Comittee, Technical Report of Divi-
sion 5, Vol. 1, Siwv'ary, Office of Scientific Research and Davlopment,
Washington, D.C., 1946, Chap. 2; also, "Azon Does a Job in Burma,"
Radar, No. 8, 20 February 1945, pp. 26-27.

'See Robert Futrell, The United States Air Force in Korea, 1950-
1953 (New York: Duell, Sloan, and Pearce, 1961).

4For an examination of the effectiveness of laser and electro-
optical guided bombs during Operation Linebacker in 1972, see R. L.
Blachly, P. A. CoNine, and E. H. Sharkey, Laser and Electro-Optical
Guided Bomb Perfozrmance in Southeast Asia (Linebacker T: A Briefing)
(U), The Rand Corporation, R-1326-PR, October 1973 (Confidential).



-5- 1 '

study is 1962 to 1968, that is. the period beginning with Army experi-

mentation with laser guidance technology and ending with the Operational

Test and Evaluation of the laser-guided bomb system Itn Southeast Asia.

Finally, It shou.d be noted that although this report emphasizes

the development strategies of •he Aiz Force, the various private con-

tractor; whq participated in the LGB development were most responsive

and acted with exemplary competence during the development. Their work

is given less attention only because the purpose of the report is to

examine Air Force R&D procedures.

ORGANIZATION OF REPORT

The report has t-wo sections in addition to the Introdurntion. The

first is a narrative that chronicles the important dates and events in

the development. The second section analyzes the different developmental

procedures employed and briefly reviews the major findings of the study

in relation to other acquisition studies.
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II. THE DEVELOPMENT OF THE LASER-GUIDED BOMB

ARMY RESEARCH ON LASER APPLICATIONS

The possibilities for laser application were recognized soon after

the first operational laser was tested in 1960. Often referred to as
"a solution looking for a problem," lasers were seen as applicable to

as diverse a range of uses as comunication conduits to death rays.

The research staff of the U.S. Army's Hissile Coumand (MiCom), at Red-

stone Arsenal in Huntsville, Alabama, was particularly interested in

lasers as a possible guidance technology for over-the-hill (indirect)

fire weapons and antitank use. Army engineers hoped to use a laser

beam to "spot" or "illuminate" a tank and then design a seeker system

for a missile head that could guide a missile in on the source of re-

flected light (e.g., the tank). The problem largely lay with the

physical size of the laser. At the time, the laser required enormous

an..nts of e-e-", which masee it too be--y forth 40 &(b of -eight that

wys the limit of what a foot soldier aould carry and still retain com-

bat mobility.

David J. Salonimer, a civilian engineer in the Missile Cosmand was

able to demonstrate mathematically in late 1962 that a seeker device

could home in on a target illuminated by a pulsed laser beam; in effect,

he proposed illuminating the target with regularly spaced short bursts

of very high energy, arguing that there was no reason to illuminate the

target continuously. In this system, the size of tic power source and

thus the laser could be reduced. In June 1963, XiCos granted contracts

to North American-Autonetics and RCA-Burlington to investigate different

technical approaches for developing seekers that could track or guide

on pulsed laser radiation. The RCA contract, for approximately $58,000,

utilized an image tube detector; the Autonetics approuch, funded for

about $98,000, used solid-state components. By the end of 1964, both

contractors were able to demoustrate guidance units successfully under

laboratory conditions. The KCA detector project was diverted to the

Remote Target Designator Program, (TI)P), which provided a television

picture of a ground target that was being illuminated by a laser; the
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RTDP was flight-tested in s twin-engine Beechcraft at the Redstone

Arsenal in late 1964.

With the laboratory tests largely completed, MiCom began to develop

and contract for hqrdware--seekers and illluminatora--that could be put

into the field, perhaps to improve the accuracy of artillery fire.

Martin Marietta (Orlando Division) received a contract for pulse laser

development in June 1964, and in May 1965 received a follow-on contract

for two lightweight pulsed laser illuminators.

In September 1964, Texas Instruments engineers were asked by MiCom

if they could adopt the Shrike (an antiradar, air-to-grouad missile

developed by Texas Instruments to home in on enemy radar tran~missions)

to track on the reflected pulsed laser radiation; Texas Instruments

received a $50,000 contract to explore this po.,s',bility.

Thus, by the early part of 1965, MiCom had developed the conceptual

basis and a portion of the hardware for what was to become the laser

guidance system. The Army, however, decided to reduce the funiing of

the meoer gidanve resparnh bepai ^f th. 4mmsd4aryv nf the _itn_•

conflict and what the Army perceived would be Vietnam combat require-

ments. The laser guidance efforts at Huntsville had been nominally

directed toward antitank warfare and, during the early stages of the

Vietnam conflict, the enemy was simply not deploying tanks. There

seemed to be an insufficient number of worthwhile targets for a ground-

force laser-guided weapon system to illuminate and destroy, so the Army

decided to concentrate its laser research on the RTDP system.

Salonimer and his colleague, Norman Bell, however, were advocates

not easily dissuaded. When the Army chose to place the project on "the

back burner," Salonimer and Bell, with the approval of their immediate

superiors, offered the results of their research to the other services.

Salonimer and Weldon 14ord (of Texas Instruments' Missile and Ordnance

Division) approached John E. Short, a civilian project officer in the

Limited War Deputate of Aeronautical Systems Division (ASD), in early

1965 with their research on laser guidance. Short recognized the gen-

eral possibilities of laser guidance and, after a demonstvction of the

RTDP, asked MICom to organize a tri-service meeting cr laser applica-

tions. This meeting was held at Marti-'s Or1ando facility in early

April 1965.
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PROJECT 1559: THE QUICK-RIACTION CONCEPT

In early 1964, Lt. General James Ferguson, then Deputy Chief of

Staff for Research and Development, Hq USAF, received a suggestion from

a member of his stiff that it would be efficacious to promote relatively

small programs whose purpose would be to translate techrological ad-

vances to possible weapons systems within a short time horizon--approx-

imately six months to a year. At this time the Vietnam conflict was

beginning to become serious, but it was not the only reason for setting

up a contingency funding system for short-term R&D. A second reason

was to develop weapons systems an quickly as possible with a miniWum of

procedural delays, in other words, to expedite procedures for low-cost

developments. With the assent of the Director of Defense Research and

Engineering (DDR&E) and the Air Force Chief of Staff, Project 1559,

"Limited War Lquipment Tests," was set up in FY 1965 as a virtual "petty

cash" or Quick-Reaction fund for short development programs addressed

to imediate requirements; the first funding level of $815,000 was to
grow to over $8,700,000 in FY 1970.

I ContLnitne the same line of thoutht, General Ferguson approached

General Bernard Schriever, then Commander of the Air Force Systems Com-

mand (AFSC), with the suggestion that AFSC sponsor a small research

group under ASD, with Ferguson's staff assisting in the designation of

the personnel. Although initially skeptical, General Schriever agreed

and, in mid-July, the Directorate of Technical Assistance and Support--

or, as it was more generally known, Detachment 5--was organized and

stationed at Eglin AFB under the command of ASD's Deputy for Limited War.

DeLucrmCWUL J Wab UB" LUZeUU LU pruvide PLE& reulIenL LeCKI1ILAi

assistance and support to the commanders of the Tactical Air and Special

Warfare Centers. Specifically, the directorate was to improve the Sys-

tem Command's response to immediate tactical operational needs, and
S~identify the technological level required for future missions."'

A list and evaluation of the programs undertaken by Project 1559
is found in Raymond R. Stasiak, Hiotoryj of Project 1559, Technology
Directorate, Deputy for Tactical Warfare (undated).

tCited in Phillip H. Pollack, "Management Perspectives," Hi8tory

of the Aeronautical Syeteam' Division, Januarn-December 1964 (U), His-
torical Division, Information Office, Aeronautleal Systems Division,
Wright-Patterson Air Force Base, Air Force Systems Command Historical
Ptblication Series 65, ASE-20, 1965, p. 16 (Confidential).
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Detachment 5 was commanded by a senior Air Force colonel, Joseph Davis,

who had been a reconnaissance pilot in the Second World War, a tclghter

pilot in Korea, and Chief of the Air Force's Operational Readiness In-

spection temn in Europe before going into R&D.

Unofficially, Detachment 5's focus was originally to be on comind

and control problems. However, its staff expanded the scope to include j
virtually anything they considered interesting and that could be of

immediate use. To illustrate their range of efforts, Detachment 5 per- I
sonnel identified an assortment of R&D efforts ranging from forward-

based command and control systems to new parachute extraction techniques.

AIR FORCE INTRODUCTION TO LASER GUIDANCE

Detachment 5 had been created by the Air Force to explore possible

applications of new technology to developing new veapor systems or

adopting and improving systems within the current inventory. Colonel

Davis helped to implement this charter by visiting various aerospace

and defense contractors to review their research. While at Martin-

Orlando in late 1964 he witnessed a demonscration of the Martin pulsed

lasar iLluminator and seeker and was immediately impressed by the laser

tracking system. Returning to Eglin, he and members of Detachment 5

discussed potential applications of the system at length, especially

the po6sibility of using the laser guidance system on a free-fall bomb.

Therefore, when Salonimer and Bell briefed MiCom's work with laser

seekers to the tri-service meeting in Orlando (1-2 April 1965), their

findings were of particular interest to Colonel Davis. Colonel Davis

asked about- the status of laser guidance technology and if it could be

employed fur tactical bombing; speci'ically, was the available laser

knowledge sufficient for the Air Force tG initiate the development of

a laser guidance system for missiles or bombu? Bell and Salonimer re-

sponded positively: the necessary technology was available and the

laser seeker was capable of serving as a guidance device for missiles

and artillery.

Davis envisioned a free-fall gravtiy bomb with a guidance system

that could direct the bomb toward an illuminated target. The briefing

of the Redstone research findings provided many of the necessary details
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required to confirm Davis' concept of a laser guidance mechanism

attached to gravity bombq.

THE FEASIBILITY PROTOTYPE CONTRACTS

Colonel Davis returned to Eglin and indicated interest in receiv-

ing proposals for a feasibility prototype of a laser seeker unit com-

patible with an M-117 (the Air Force's standard 750-lb bomb) from Texas

Instruments (TI), the Autonetics Division of North American Aviation

(NA-A), the Orlando Division of Martin-Marietta, and Westinghouse-

Baltimore, all of whom had been active in laser research. Colonel
Davis advised them that he had authorization to release $100,000 with

only ASD approval necessary for the most promising proposal of a laser

seeker system. Westinghouse decided not to submit a proposal and Colonel

Davis has described the Martin bid as inadequate. In May 1965, he for-

warded the MA-A and rI proposals to the Deputy for Limited War, ASD, for

approval, expressing a strong preference for the TI design (approx-

imately $98,000).

To help distinguish between the two prototypes, a brief review of

the principles underlying laser-guided bombs is in order. A target is

"illuminated" by a laser beam directed from an aircraft. The pilot of

the munitions delivery plane must release his bomb within a "basket"

(which is defined by the field of view of the laser sensor and the

maneuverability of the bomb) in order for the guidance mechanism to

perate Correcetly. Ramically. both the TI and NA-A prototypes of the

laser seeker unit were designed ar ,mnd an optical assembly that gathered

and focused the reflected laser energy onto the surface of a detector

that waq divided into four quadrants. A preamplifier compared these

quadrants to determine which received the most energy; this information

was than used to initiate the bomb's guidance mechanism.

The basic mechanical differences between the TI and NA-A versions

of the LGB feasibility prototypes were in the guidance mechanisms. (See

Fig. 1 for the initial configurations of both models). The TI version

included an aerodynamically stabilized seeke- iead (modified from their

Detachment 5 was a research .rganization; it had no contracting
authority-.


